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AUTOMATED CONTROL OF TRAFFIC
DEVICES WITH VEHICLES

BACKGROUND

[0001] Visual traffic signals, such as traffic lights, are vital
for managing traffic to reduce vehicular accidents and coor-
dinate traffic flow. However, visual traffic signals lead to
many inefficiencies with vehicles often being required to
stop even when doing so provides no benefit to traffic flow.
This consequently leads to adverse environmental impacts
such as increased fuel consumption and other adverse con-
sequences impacting commerce, e.g., increased travel time
and shipping costs. In addition, existing systems are limited
in that they cannot coordinate with other computing systems
or distinguish or identify individual drivers. With these
shortcomings, traffic systems can be inefficient, or even
incapable, in coordinating priorities between individual
drivers.

[0002] Tt is with respect to these and other considerations
that the disclosure made herein is presented.

SUMMARY

[0003] The techniques disclosed herein provide an effi-
cient traffic control system that facilitates automated control
of traffic devices with vehicles. This disclosure describes
systems, methods, user interfaces, and computer-readable
media for automated control of visual traffic control devices
and non-visual traffic control devices. Among many other
benefits, the techniques disclosed herein can automatically
control traffic devices to more effectively and efficiently
coordinate vehicles through traffic. In some configurations,
organizational data indicating a priority level associated
with a user or an event can be used to control a state of a
traffic control signal. Thus, in some embodiments, a traffic
control signal can dynamically control the flow of some
vehicles based on priorities associated with occupants of
some vehicles. Traffic flow and the efficiency of moving
vehicles can then be more coordinated with other systems
and thus utilize a range of priorities of computer users and
vehicle occupants. By increasing the efficiency of moving
vehicles through traffic, numerous other benefits including
increased fuel efficiency and decreased travel time can be
realized.

[0004] According to at least one implementation, a
method of automated control of traffic devices can include
an operation of identifying a vehicle by at least one vehicle
identifier. For example, the vehicle identifier can include a
unique identifier such as a Vehicle Identification Number,
license plate information, or other identifiers. In one aspect,
other identifiers can include electronic signals transmitted
from a vehicle, specific indicia or paint schemes, symbols
(e.g., on a roof or upper surface of a vehicle), specific heat
signature, and/or specific audio signature. Other forms of
identifiers are also applicable to some implementations.
Heat signatures can indicate a number of passengers of a
vehicle. As described herein, identifiers, which may include
an indication of a number of passengers, can be used to
determine a location or the proximity of a vehicle and/or
control the state of one or more traffic devices. For illustra-
tive purposes, a vehicle can be identified by an active
mechanism, e.g., a signal generated by the vehicle, or a
vehicle can be identified by a passive mechanism, e.g., a
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camera of the system 100 identifying a property, heat
signature, or an indicia or paint scheme of a vehicle.

[0005] The method can further include an operation of
receiving organizational data indicating a priority level
associated with a user identity. The organizational data can
include information related to a status of a user or a priority
level associated with a user. Additionally, the user identity
can be associated with the vehicle identifier. Data making
such an association can indicate that the user associated with
the user identity can be an occupant of the vehicle. Further-
more, the organizational data can define a calendar event
associated with the user identity. In this example, the priority
level is based on at least one of a category of the calendar
event, a number of attendees of the calendar event, a role
associated with the occupant, a length of the calendar event,
or a rank of an attendee of the calendar event. The priority
level can be based on these and other calendar event
attributes.

[0006] The method can also include controlling a state of
a visual traffic control signal based on the priority level.
Generally, the state of the visual traffic control signal oper-
ates to control a flow of traffic around the vehicle. Thus,
through intelligent control of the visual traffic control signal,
a more efficient direction of traffic can be achieved, thereby
minimizing or reducing travel time for the occupant(s) of the
vehicle based on the established priority level. Additionally,
according to some aspects, journey times or transit times for
other vehicles may be sacrificed (e.g., by sending them into
a traffic jam while keeping a higher priority vehicle on clear
roadways) such that a priority occupant or object experi-
ences a reduced transit or journey time.

[0007] According to another implementation, a system of
traffic control and routing can include a first visual traffic
control signal, a second visual traffic control signal, and a
traffic control server in operative communication with the
first visual traffic control signal and the second visual traffic
control signal. Additionally, according to one implementa-
tion, a mesh or distributed grid of smart traffic control
signals may be deployed, where the individual traffic control
signals communicate with one another. In this example, the
individual traffic control signals may be termed traffic con-
trol servers.

[0008] In this example, the traffic control server can be
configured to perform a method that includes identifying a
vehicle by at least one vehicle identifier and receiving
organizational data indicating a priority level associated
with a user identity. The user identity can be associated with
an occupant of the vehicle. Additionally, the organizational
data can define a calendar event having one or more attri-
butes, the calendar event is associated with the user identity,
and the priority level can be based on the one or more
attributes.

[0009] The method can also include controlling a state of
the first visual traffic control signal based on the priority
level. For example, the state of the first visual traffic control
signal can control a directional flow of traffic traveling in the
same direction as the vehicle.

[0010] Furthermore, the method can include controlling a
state of the second visual traffic control signal based on the
priority level. In this example, the state of the second visual
traffic control signal can stop or slow a flow of traffic that is
not travelling in the direction of the vehicle. Thus, in this
manner, the system of traffic control can efficiently route
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traffic based on the priority level and other factors, thereby
reducing congestion and improving a vehicular occupant’s
experience.

[0011] According to yet another implementation, a method
of automated control of traffic devices can include electroni-
cally identifying a vehicle by at least one vehicle identifier.
For example, the vehicle identifier can include any suitable
vehicle identifier, including a Vehicle Identification Number,
license plate information, or other identifiers. The method
can identity a vehicle by the use of one or more suitable
technologies including cameras, wireless sensors, and other
suitable optical sensors.

[0012] The method can also include receiving organiza-
tional data indicating a priority level associated with a user
identity and an anticipated route for the vehicle. Generally,
the user identity can be associated with an occupant of the
vehicle. Furthermore, the organizational data can define a
calendar event having one or more attributes and the priority
level can be based on the one or more attributes. Subse-
quently, the method includes controlling a state of at least
one traffic control device based on the priority level. In this
example, the state of the at least one traffic control device
can at least partially control a flow of traffic on the antici-
pated route. By associating priority levels with occupants of
a vehicle, the techniques disclosed herein can give one or
more vehicle occupants priority in traffic. The occupants
may be temporarily associated with the vehicle (e.g., occu-
pants in a taxi, bus, rental vehicle, ride share vehicle, or
other mode of transport) or may be owners/users particularly
associated with a vehicle. Among other benefits and features
disclosed herein, occupants of a vehicle can be prioritized
based on a level within an organization, a priority of a
meeting, a priority of a task they are to perform, and/or other
factors.

[0013] It should be appreciated that the above-described
subject matter may also be implemented as a computer-
controlled apparatus, a computer process, a computing sys-
tem, or as an article of manufacture such as a computer-
readable medium. These and various other features will be
apparent from a reading of the following Detailed Descrip-
tion and a review of the associated drawings. This Summary
is provided to introduce a selection of concepts in a simpli-
fied form that are further described below in the Detailed
Description.

[0014] This Summary is not intended to identify key
features or essential features of the claimed subject matter,
nor is it intended that this Summary be used to limit the
scope of the claimed subject matter. Furthermore, the
claimed subject matter is not limited to implementations that
solve any or all disadvantages noted in any part of this
disclosure.

DRAWINGS

[0015] The Detailed Description is described with refer-
ence to the accompanying figures. In the figures, the left-
most digit(s) of a reference number identifies the figure in
which the reference number first appears. The same refer-
ence numbers in different figures indicate similar or identical
items. References made to individual items of a plurality of
items can use a reference number with a letter of a sequence
of letters to refer to each individual item. Generic references
to the items may use the specific reference number without
the sequence of letters.
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[0016] FIG. 1 is a diagram illustrating an example oper-
ating environment in which one or more traffic control
servers can operate to facilitate automated control of traffic
devices.

[0017] FIG. 2 is a diagram illustrating an example sce-
nario in which one or more vehicles approach an automated
intersection.

[0018] FIG. 3 is a diagram illustrating an example sce-
nario in which one or more vehicles negotiate an automated
intersection.

[0019] FIG. 4A is an overhead view of an example sce-
nario in which one or more vehicles negotiate an automated
intersection.

[0020] FIG. 4B is an overhead view of an example sce-
nario in which a vehicle is given priority over other vehicles
to negotiate an intersection.

[0021] FIG. 4C is an overhead view of an example sce-
nario in which a vehicle is given priority over another
vehicle to negotiate an intersection.

[0022] FIG. 5A is an overhead view of an example sce-
nario in which one or more vehicles negotiate different
intersections.

[0023] FIG. 5B is an overhead view of an example sce-
nario in which a vehicle is given a prioritized route over
other vehicles.

[0024] FIG. 5C is an overhead view of an example sce-
nario in which vehicles are directed to cross a previously
prioritized route.

[0025] FIG. 6 is a flow diagram of a method of automated
control of traffic devices with vehicles, according to the
techniques and technologies disclosed herein.

[0026] FIG. 7 is a computer architecture diagram illustrat-
ing a computing device architecture for a vehicle or com-
puting device capable of implementing aspects of the tech-
niques and technologies presented herein.

DETAILED DESCRIPTION

[0027] The techniques disclosed herein provide an effi-
cient traffic control system that facilitates automated control
of traffic devices with vehicles. This disclosure describes
systems, methods, user interfaces, and computer-readable
media for automated control of visual traffic control devices
and non-visual traffic control devices. Among many other
benefits, the techniques disclosed herein can automatically
control traffic devices to more effectively and efficiently
move vehicles through traffic. By increasing the efficiency of
moving vehicles through traffic, numerous other benefits
including increased fuel efficiency and decreased travel time
are realized.

[0028] According to at least one implementation, a
method of automated control of traffic devices can include
identifying a vehicle by at least one vehicle identifier. For
example, the vehicle identifier can include a unique identi-
fier such as a Vehicle Identification Number, license plate
information, or other identifiers. In one aspect, other iden-
tifiers can include electronic signals transmitted from a
vehicle, specific indicia or paint schemes, symbols (e.g., on
a roof or upper surface of a vehicle), specific heat signature,
and/or specific audio signature. Other forms of identifiers,
such as ones that utilize decals, are also applicable to some
implementations.

[0029] The method can further include receiving organi-
zational data indicating a priority level associated with a
user identity. The organizational data can include informa-
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tion related to a status of a user or a priority level associated
with a user. Additionally, the user identity can be associated
with an occupant of the vehicle. The occupants may be
temporarily associated with the vehicle (e.g., occupants in a
taxi, bus, rental vehicle, ride share vehicle, or other mode of
transport) or may be owners/users particularly associated
with a vehicle.

[0030] The method can also include controlling a state of
a visual traffic control signal based on the priority level.
Generally, the state of the visual traffic control signal con-
trols a flow of traffic encompassing the vehicle. Thus,
through intelligent control of the visual traffic control signal,
a more efficient direction of traffic can be achieved, thereby
minimizing or reducing travel time for the occupant(s) of the
vehicle based on the established priority level. Additionally,
according to some aspects, journey times or transit times for
other vehicles may be sacrificed (e.g., by sending them into
a traffic jam while keeping a higher priority vehicle on clear
roadways) such that a priority occupant or object experi-
ences a reduced transit or journey time.

[0031] According to another implementation, a system of
traffic control and routing can include a first visual traffic
control signal, a second visual traffic control signal, and a
traffic control server in operative communication with the
first visual traffic control signal and the second visual traffic
control signal. Additionally, according to one implementa-
tion, a mesh or distributed grid of smart traffic control
signals may be deployed, where the individual traffic control
signals communicate with one another. In this example, the
individual traffic control signals may be termed traffic con-
trol servers.

[0032] In this example, the traffic control server can be
configured to perform a method that includes identifying a
vehicle by at least one vehicle identifier and receiving
organizational data indicating a priority level associated
with a user identity. The user identity can be associated with
an occupant of the vehicle. The occupants may be tempo-
rarily associated with the vehicle (e.g., occupants in a taxi,
bus, rental vehicle, ride share vehicle, or other mode of
transport) or may be owners/users particularly associated
with a vehicle. Temporary associations can be made through
any suitable source, such as data that can be generated by
tracking the user’s mobile phone, or the user account they
sign into for the taxi/ride share, an Uber account, a bus
ticket, an event ticket, etc.

[0033] The method can also include controlling a state of
the first visual traffic control signal based on the priority
level. For example, the state of the first visual traffic control
signal can control a flow of vehicular traffic travelling in the
same direction as the vehicle.

[0034] Furthermore, the method can include controlling a
state of the second visual traffic control signal based on the
priority level. In this example, the state of the second visual
traffic control signal can stop or cease an opposing flow of
vehicular traffic travelling in the opposite direction from the
vehicle. Thus, in this manner, the system of traffic control
can efficiently route traffic based on the priority level and
other factors, thereby reducing congestion and improving a
vehicular occupant’s experience. Other benefits can include
improved fuel economy, reduced emissions, improved tim-
ing of arrival of priority occupants, improved routing of
emergency response vehicles, reduced traffic congestion,
and reduced traffic incidents in general.
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[0035] Turning now to the drawings, FIG. 1 is a diagram
illustrating an example operating environment of a system
100 to facilitate automated control of traffic devices. The
system 100 includes a traffic control server 101 configured
to control the various states of traffic control devices thereby
controlling a flow or flows of traffic. The traffic control
server 101 may be a computing device arranged to commu-
nicate or directly control the various states. For example, the
traffic control server 101 can comprise: one or more pro-
cessing units 110 configured to process data; computer
readable storage media 111 in communication with the
processing units 110 over bus 116 configured to store data;
and one or more communication interfaces 114 configured to
distribute control signals and receive information. The traffic
control server 101 can also comprise a priority processing
module 112 configured to execute on the processing units
110 and direct the processing units 110 to perform computer-
implemented methods of automated control of traffic
devices. A more detailed description of particular compo-
nents related to the traffic control server 101 and other
suitable computing devices, including autonomous vehicle
control systems, is provided below with reference to FIG. 7.
[0036] As shown in FIG. 1, the traffic control server 101
is in communication with organizational data store 120. The
organizational data store 120 is configured to store contex-
tual data related to one or more user identities. For example,
the organizational data store 120 can store and transmit
priority data 122 for the traffic control server 101. The
priority data 122 can include any suitable information and
data related to user identities, including but not limited to,
user identity (User ID), organizational structure, organiza-
tional hierarchy, organizational charts, calendar data, event
timing data, meeting data, and other data useful in deter-
mining priority associated with an occupant of a vehicle.
[0037] Calendar data can define appointments and other
aspects of a schedule. Thus, in the techniques disclosed
herein, a system can determine a priority of a vehicle or an
occupant of the vehicle based on an event or appointment of
one or more users. Priority data can be associated with an
appointment or people associated with an appointment.
[0038] The priority data 122 can also be based on a
hierarchy, such as a government, educational, and/or com-
pany organizational chart. For example, a government orga-
nizational chart may include information for varying levels
of' government officials. Similarly, a company organizational
chart may include information related to particular levels of
employees. Moreover, an educational organizational chart,
such as for a university, may include a hierarchy of presi-
dent, lecturers, postgrad students, undergrad students, etc.
Individuals can be individually associated with a priority or
groups of individuals can be associated with a priority. Thus,
as will be described in more detail below, some examples of
a traffic control system can prioritize the flow of traffic based
on a person’s schedule and/or a priority associated with a
person’s schedule. In another example, if an appointment
includes the president of a company, and the president is an
occupant of a vehicle, traffic flow for that vehicle may be
prioritized over other vehicles. In some cases, a system can
control a priority level associated with all attendees of such
a meeting, thus giving such users a certain priority over
other vehicles on the road.

[0039] Additionally, in other cases, the traffic control
server 101 can use multiple elements to make a decision for
prioritizing vehicle travel based on the priority data 122. For
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instance, the president of the company might normally get
priority, but a meeting a few minutes away where a low-
ranking employee is the facilitator might result in that
low-ranking employee being prioritized. Furthermore, the
priority data 122 may be configurable allowing overrides in
emergencies or other situations. The traffic control server
101 may then subsequently determine how to prioritize
travel for particular vehicles while taking into consideration
any such overrides, configurable priorities, and other attri-
butes.

[0040] In one illustrative example, traffic signals can be
connected to calendar systems, such as those provided by
Gmail, iCloud, and Microsoft Outlook. This can be achieved
by having one or more users pre-registering their vehicles
and providing access to their calendar through some man-
agement system, which could be provided as a website.
Furthermore, users could register license plate information
or other vehicle IDs within a traffic control system or Human
Resources system such that the system can automatically
correlate the vehicle ID with an organizational calendar. In
some embodiments, such data can be obtained by a vehicle
from the user’s mobile phone through Bluetooth, Wi-Fi,
USB or any other suitable means. If the user has a meeting
or is running late for work, priority access can be provided
at one or more traffic control signals. This can be particularly
useful for traffic lights on business campuses, university
campuses, etc. In some configurations, a system could
consider a number of factors, including but not limited to:
the author of the calendar invite, priority of the calendar
invite, categories of the calendar invite, number of attendees,
whether the user is the organizer of the meeting, whether the
meeting is recurring (as recurring meetings can be less
important than non-recurring meetings), the rank of attend-
ees at the meeting, a length of time until a meeting com-
mences relative to a distance left for an occupant to travel,
etc. For illustrative purposes, a calendar invite is also
referred to herein as a calendar event. Additionally, accord-
ing to one example, an additional factor may include access
control lists for calendar invites and other attributes. Such
factors can be referred to herein as calendar event attributes.
Such factors and other factors can be used to determine
which user and/or vehicle receives the highest priority. Such
embodiments can also be applied to public traffic signals.
[0041] In one illustrative example, a calendar event can be
associated with the number of attendees of the appointment.
For example, if an executive is presenting to a large number
of employees, calendar data defining this appointment can
have an associated priority. Such an appointment can be
prioritized relative to, higher or lower, other appointments
involving executives at a similar level attending an appoint-
ment having a smaller number of attendees.

[0042] In another illustrative example, a calendar event
attribute can define an access control list associated with a
calendar event. Generally, an access control list defines an
access level for allowing users for viewing, editing, sharing,
and/or otherwise manipulating a calendar event. Such access
levels can include, for example, editing rights, sharing
rights, reviewing rights, and other similar access levels. With
regard to priority levels, a user with editing rights to a shared
calendar or a calendar event may have a lower or higher
priority than a user with reviewing rights to the same
calendar event.

[0043] According to yet another illustrative example, pri-
ority levels may be based on any of the aforementioned
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calendar attributes. For example, calendar attributes can
include a category of the calendar event, a number of
attendees of the calendar event, a role associated with the
occupant, a length of the calendar event, or a rank of an
attendee of the calendar event. A category of the calendar
event may establish a priority level that is higher or lower
than other calendar events if, for example, the calendar event
is marked “urgent” or “high importance.” Furthermore, a
calendar event with a relatively large number of attendees
may be deemed to have a higher or lower priority than a
calendar event with less attendees. In addition, users asso-
ciated with a calendar event with a shorter time duration can
be prioritize higher or lower than users associated with a
calendar event with a longer time duration.

[0044] Additionally, a role of a vehicle occupant in a
calendar event can also affect priority. For example, an
occupant who is a presenter or organizer may have a higher
of lower priority than another occupant or vehicle that is an
attendee of a calendar event. The role can also include one
or more tasks to be completed by the attendee at the calendar
event. Accordingly, an attendee with a number of tasks to be
completed may have a higher or lower priority than another
attendee with less tasks to be completed. Somewhat simi-
larly, a rank of an attendee of a calendar event may alter
priority levels when compared to the ranks of other attend-
ees of a calendar event. Furthermore, other attributes includ-
ing a length of a calendar event may alter priority levels. For
example, a calendar event with a longer duration than a
second calendar event may have higher or lower priority.
[0045] In another example, a category of the calendar
event can be used alone or in conjunction with other
calendar event attributes. For example, a calendar event can
be open attendance or invitation-only. A category of the
calendar event can be based on associated tasks. For
example, a meeting may be related to business-critical tasks,
such as tax reporting, and another meeting may be related to
social events. A priority of a user or a vehicle can be based
on such categories.

[0046] The techniques can also apply to zones having a
selected set of traffic control signals. For example, zones
such as a business campus or a university campus can have
a select set of traffic lights that can also assign priority based
on a user’s rank within an organization or the amount of time
they have worked there. For instance, the CEO could get
priority access, particularly if they are running late for a
meeting. Additionally, traffic signs and lights can be changed
based on whether students approaching in their cars have
exams. Users can be prioritized, predetermined users based
on one or more factors, including a position, a subscription
defining a priority level, a government position, etc. Thus, a
type of meeting can also be used to determine a priority level
of a vehicle or user.

[0047] The aforementioned examples can be extended to
public traffic signals with, e.g. presidents, other politicians
or high-ranking businesspeople getting priority access. This
could save policing costs as in many cities, police are used
to ensure priority access for such government officials.
[0048] Any combination of factors can be utilized to
determine a priority of the vehicle and/or a priority of an
occupant. As described herein, a priority can be associated
directly with a vehicle or an occupant. In addition, a priority
can be associated with the calendar event, e.g., an appoint-
ment, or other data received by the system 100. In some
configurations, a priority can be based on whether the
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vehicle is an autonomous or a non-autonomous vehicle. In
some scenarios, an autonomous can be prioritized over a
non-autonomous vehicle. In other scenarios, a non-autono-
mous can be prioritized over an autonomous vehicle. In
some configurations, when combinations of factors are used,
certain factors, such as a priority provided by a calendar
event or a title of an individual, and a vehicle type, can be
weighted. Thus, an overall priority value can be associated
with a particular vehicle using a number of weighted factors.
In some configurations, the weighting associated with indi-
vidual factors can be dynamically changed over time.

[0049] This system can also be used to interact with other
traffic signage. For instance, speed limits could be increased
or reduced based on vehicle type. In addition, stop signs
could be disabled where it is determined that stopping
provides no advantage. Other signs could also be modified
as desired. To enable this, the techniques disclosed herein
can use signs implemented as LED panels with the LEDs
used to control the messaging. Other dynamic messaging
technologies, e.g. e-ink, LCD panels, plasma displays, vari-
able message signs, speakers, and other suitable devices can
be used.

[0050] Returning to FIG. 1, the traffic control server 101
can also be in communication with a vehicle identification
data store 124. The vehicle identification data store 124 is
configured to store vehicle identifiers 126 received from one
or more vehicles 130. For example, the vehicle identification
data store 124 can store and transmit vehicle ID 126 for the
traffic control server 101. As used herein, a vehicle identifier
or vehicle ID can refer to any unique identifier useful in
identifying a particular vehicle. The vehicle ID 126 may be
associated with a particular non-autonomous vehicle or
autonomous vehicle, and may be provided to the vehicle
identification data store 124 in some implementations. The
vehicle ID 126 may be shared with the traffic control server
101. In one aspect, the vehicle ID 126 can include a unique
identifier such as a Vehicle Identification Number, license
plate information, electronic signals transmitted from a
vehicle, specific indicia or paint schemes, symbols (e.g., on
a roof or upper surface of a vehicle), specific heat signature,
and/or specific audio signature. In another aspect, the
vehicle ID 126 can include a vehicle digital identifier. The
vehicle digital identifier can include a SIM card ID, ESN,
MEID, IMEI or other identifier associated with a wireless
communication device onboard the vehicle. Such wireless
communication devices can include wireless telephony
devices, cellular telephones (e.g., by a phone number),
cellular communications systems, digital communications
systems, satellite communications systems, or any other
electronic device associated with or onboard the vehicle. An
onboard system can include an after-market device such as
one provided by OnStar. Other forms of identifiers are also
applicable to some implementations. Heat signatures
observed from a camera of the system 100 can indicate a
number of passengers of a vehicle. As will be described
herein, identifiers, which may include an indication of a
number of passengers, can be used to determine a location
or the proximity of a vehicle and control the state of one or
more traffic devices.

[0051] As further illustrated in FIG. 1, a plurality of users
or occupants O,, O,, through O, are associated with a
plurality of vehicles 130(1), 130(2), through 130(3), respec-
tively. As shown, the occupants O,, O,, through O,, utilize
or occupy the vehicles 130(1), 130(2), through 130(3) while
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the vehicles 130(1), 130(2), through 130(3) traverse road-
ways with traffic devices controlled by the traffic control
server 101. It should be understood that although described
as occupants, the occupants O,, O,, through O, can also
refer to objects, such as parcels for delivery or packages
reaching a particular destination. In at least one implemen-
tation, the vehicles 130(1), 130(2), through 130(3) may be
autonomous vehicles. According to other aspects, the
vehicles 130(1), 130(2), through 130(1) may be non-autono-
mous vehicles. For example, hardware and computer system
components capable of at least partially controlling an
autonomous vehicle are described more fully below with
reference to FIG. 7. In this example, control data 127
representing states of various traffic control devices may be
transmitted directly to any of vehicles 130(1), 130(2),
through 130(3) for use by the vehicle. The control data 127
can be received and processed by the vehicle to control the
speed and/or the direction of the vehicle. In some configu-
rations, the control data 127 can comprise directions to be
displayed or otherwise communicated to a user. For
example, directions can be communicated to a user on a
graphical user interface within the vehicle, an automated
voice comprising the directions can be communicated to the
user via a speaker system, a tactile system, etc. Additionally,
although not particularly illustrated, it should be understood
that the vehicles 130(1), 130(2), through 130(3) may com-
prise any typical component associated with an autonomous
or non-autonomous vehicle, including, but not limited to,
indicia indicating a Vehicle Identification Number (VIN), a
license plate number, a vehicle registration number, and
other such vehicular identifiers. Furthermore, the vehicles
130(1), 130(2), through 130(3) can also contain numerous
mechanical components including braking systems, drive
train systems, propulsion systems, control systems, and
other components typical in autonomous and non-autono-
mous vehicles. Accordingly, any of the vehicles 130(1),
130(2), through 130(3) may include any typical automotive
mechanical component without departing from the scope of
this disclosure.

[0052] The system 100 further includes wireless commu-
nications components 140 in communication with the traffic
control server 101. The wireless communications compo-
nents 140 can include wireless transceivers, receivers, trans-
mitters, and other components configured to transmit/re-
ceive information wirelessly. For example, the wireless
communications components 140 can include cellular com-
munications components, radio frequency identifier compo-
nents, wireless networking components, and other suitable
components. The wireless communications components 140
can wirelessly receive vehicle ID 126 in some implemen-
tations. The wireless communications components 140 may
be embedded in a traffic control devices and/or roadways,
positioned near or adjacent to roadways, or may be other-
wise distributed to allow effective communication between
vehicles and the traffic control server 101. Additionally, the
wireless communications components 140 can receive data
indicating locations, routes, and telemetry for one or more of
the vehicles 130(1), 130(2), through 130(3).

[0053] The system 100 further includes visual vehicular
traffic control devices 142(1) and non-visual vehicular traffic
control devices 142(2). Traffic control devices 142 are also
referred to herein as “traffic devices 142.” In general, a
visual vehicular traffic control device is a traffic control
device that visually presents information to direct a flow of
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or control vehicular traffic. For example, visual vehicular
traffic control devices can include electronic signage con-
figured to display indicia, such as speed limits or traffic data.
Visual vehicular traffic control devices can also include
electronic signage configured to display representations of
typical traffic control signs, such as yield and stop signs.
Additionally, visual vehicular traffic control devices can
include traffic lights, flashing lights, and other suitable
lights. Visual vehicular traffic control devices can also
include warning signs, such as crosswinds, slippery road
surface, falling rocks, or any other suitable warning sign. It
should be understood that the visual vehicular traffic control
devices 142(1) may be configured to change states to any of
a plurality of visual states depicting any traffic control
symbol, sequence of symbols, timer, animation, or other
traffic control display. For example, the visual vehicular
traffic control devices 142(1) may be configured to display
a timer countdown indicating time to change of states.
Furthermore, the visual vehicular traffic control devices
142(1) may be configured to display an animation of a
particular traffic control sequence. Other forms of states and
state changes are also applicable depending upon any par-
ticular implementation, and are within the scope of this
disclosure.

[0054] Non-visual vehicular traffic control devices can
include several physical devices configured to physically
alter the flow of or control vehicular traffic. For example,
non-visual vehicular traffic control devices can include
doors and gateways configured to allow vehicular traffic to
enter or exit particular portions of a roadway or traffic
infrastructure. Non-visual vehicular traffic control devices
can also include physical barriers that can move to allow
uni-directional or bi-directional access to specified portions
of roadways or traffic infrastructure such as bridges, toll
roads, and the like. Other non-visual traffic control devices
are also contemplated, and are within the scope of this
disclosure. Traffic devices can also include vehicles, such as
an autonomous vehicle that is controlled by the system 100.
In such configurations, vehicles that are controlled by the
system 100, can influence the flow of traffic. In some
embodiments, the system 100 or some vehicles can send
control data to an autonomous vehicle. The control data can
be received and processed by the autonomous vehicle to
control the speed and/or the direction of the vehicle. In some
configurations, the control data can comprise directions or
instructions to be displayed on a graphical user interface
within the vehicle for guiding a driver to manually change
the speed and/or the direction of the vehicle based on the
control data.

[0055] Although a graphical user interface for displaying
data is used as examples in the present disclosure, such
example should not be construed as limiting. In some
configurations, any data, such as the control data, can be
communicated to a user via any suitable mechanism. For
instance, an automated voice comprising the directions can
be communicated to the user via a speaker system, a tactile
system, etc.

[0056] Furthermore, it is contemplated that several com-
binations of visual and non-visual traffic control devices are
also applicable. For example, some physical barriers may
include visual indicators to aid drivers in traversing traffic.
In other aspects, some physical gateways and toll access
gates may include electronic lights, signage, and other
similar visual aids. All such combinations are within the
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scope of this disclosure. Accordingly, the term “traffic con-
trol device” refers to both visual and non-visual traffic
control devices, as well as combinations of visual and
non-visual traffic control devices.

[0057] As further illustrated in FIG. 1, the system 100 also
includes imaging devices 144(1) through 144(2) in commu-
nication with the traffic control server 101. The imaging
devices 144(1) through 144(2) can include traffic cameras,
digital cameras, infrared cameras, UV cameras, and other
imaging apparatuses configured to capture images of
vehicles, occupants, and other objects in their visual path.
The imaging devices 144(1) through 144(2) may capture
images of indicia indicating identifiers and other identifying
information that is decipherable by the traffic control server
101 and priority processing module 112. For example, the
imaging devices 144(1) through 144(2) may be configured
to capture and decipher specific indicia or paint schemes,
symbols (e.g., on a roof or upper surface of a vehicle),
vehicle license plates, vehicle identification numbers, bar
codes, matrix bar codes, or other identifying information.
[0058] Thus, the system 100 facilitates automated control
of traffic devices, such as visual and non-visual traffic
control devices 142(1) through 142(2), through the use of
imaging devices 144(1) through 144(2), wireless communi-
cations components 140, and communications with the
organizational data store 120 and vehicle identification data
store 124. The traffic control server 101 can receive priority
data 122, vehicle identifier data 126, and utilize the same to
control states of the traffic control devices 142(1) through
142(2) such that efficient use of roadways by vehicles
130(1), 130(2) through 130(N) is facilitated.

[0059] Turning now to FIG. 2, a more detailed discussion
of the operation of the system 100 with regard to different
forms of vehicles and vehicle/occupant priority is provided.
More specifically, FIG. 2 is a diagram illustrating an
example scenario 200 in which one or more vehicles
approach an automated traffic intersection.

[0060] As shown in FIG. 2, vehicle 202 is approaching
intersection 205. Furthermore, traffic associated with the
intersection 205 is controlled via traffic control devices 212,
214, 216, and 218. Traffic control devices 212, 214, 216, and
218 are traffic lights in this example, and can be embodied
as typical three-light panels containing red, yellow, and
green lights. The vehicle 202 may be an autonomous
vehicle, and may have transmitted or otherwise provided its
vehicle ID 126 to an associated traffic control server 101 in
this scenario. The vehicle 202 may also be a non-autono-
mous vehicle or an autonomous vehicle capable of being
identified by a passive mechanism and/or an active mecha-
nism, which may involve transmitting an identifier or oth-
erwise providing its vehicle ID 126. As the vehicle 202
approaches the intersection 205 and the pedestrian cross-
walk threshold 204, the traffic control server 101 may
attempt to determine if lower priority traffic is flowing on
intersecting roadways 220 or 222. Additionally, the traffic
control server 101 may detect or otherwise determine that an
additional vehicle 210 is travelling in the opposite direction
towards the intersection 205 and the pedestrian crosswalk
threshold 206.

[0061] In this scenario, the traffic control server 101 may
direct the traffic control devices to allow the continued travel
of the vehicle 202 through the intersection 205. The traffic
control server 101 may facilitate this outcome by controlling
the respective states of the traffic control devices 212, 214,
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216 and 218 to impede the flow of traffic through the
intersection 205 until the vehicle 202 has successfully
traversed the intersection. For example, the traffic control
server 101 may direct the traffic control devices 214, 216,
and 218 to display a “red light” or stop indicia to vehicle 210
or any vehicles travelling on roadways 220 or 222.

[0062] In an alternative scenario, if the vehicle 210 is a
vehicle with higher priority, e.g., having an occupant with a
higher priority, than the vehicle 202, the traffic control server
101 may direct the traffic control devices 212, 216 and 218
to allow the continued travel of the vehicle 210 through the
intersection on its intended route. The traffic control server
101 may facilitate this alternative outcome by controlling
the respective states of the traffic control devices 212, 216
and 218 from the other three roadways represented until the
vehicle 210 has successfully traversed the intersection. For
example, the traffic control server may direct the traffic
control devices 212, 216, and 218 to display a “red light” or
other stop indicia.

[0063] As shown, the traffic control server 101 may deter-
mine respective priorities of more than one vehicle to
facilitate an appropriate flow of traffic.

[0064] Turning now to FIG. 3, an example scenario 300 is
illustrated in which one or more vehicles negotiate an
automated intersection. As shown in FIG. 3, the vehicle 202
has successfully traversed the intersection 205, and is
beyond a threshold distance from the intersection to allow
safe travel of other vehicles through the intersection. In this
example, the vehicle 210 may now negotiate a left turn onto
roadway 222 through intersection 205 based on traffic
control devices 212, 214, 216, and 218 depicting appropriate
control states.

[0065] Thus, as described above, the traffic control server
101 may identify vehicles, determine vehicle priorities, and
direct various traffic control devices to change states to
facilitate an appropriate flow of traffic through an intersec-
tion. Hereinafter, additional details regarding other scenarios
are provided to aid in understanding other aspects of this
disclosure.

[0066] FIG. 4A is an overhead view of an example sce-
nario in which one or more vehicles negotiate an automated
intersection 400. In this scenario, the intersection 400 is the
intersection of roadways 401 and 403. Additionally, vehicles
402, 404, and 406 are attempting to negotiate the intersec-
tion 400 based on a plurality of traffic control devices 410
controlling the flow of traffic through the intersection 400.

[0067] As shown, the vehicle 402 is attempting to directly
traverse the intersection 400. Furthermore, the vehicle 404 is
attempting to directly traverse the intersection. Finally, the
vehicle 406 is attempting to traverse the intersection 400 and
make a left-hand turn from roadway 401 to roadway 403.

[0068] In this particular example, the traffic control server
101 may identify each vehicle 402, 404, and 406. Further-
more, the traffic control server 101 may determine a priority
associated with each vehicle 402, 404, and 406. For
example, the highest priority vehicle may be given priority
to traverse the intersection first, the second-highest priority
vehicle to traverse second, and the third-highest priority
vehicles to traverse last. As described above, the identifica-
tion of each vehicle may be facilitated through camera
imaging, direct communication, or otherwise. Additionally,
the priority associated with each vehicle may be determined
based on organizational data such as organizational hierar-
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chy, calendar information, and other similar data. Further-
more, this scenario can utilize any type of priority data
described herein.

[0069] FIG. 4B is an overhead view of an example sce-
nario in which a vehicle is given priority over other vehicles
to negotiate an intersection. As shown, the vehicle 406 was
given higher priority to traverse the intersection 400. In this
scenario, the vehicles 402 and 404 have successfully waited
until the vehicle 406 traversed the intersection 400 and made
a left-hand turn. Accordingly, the traffic control server 101
may now control the states of the plurality of traffic control
devices 410 to allow the vehicles 404 and 402 to continue on
their respective routes based on an additional comparison of
priority. It is noted that if an additional vehicle approached
the intersection 400 (not illustrated), further calculations of
priority, timing, and otherwise may be appropriate. Further-
more, this scenario can utilize any type of priority data
described herein.

[0070] FIG. 4C is an overhead view of an example sce-
nario in which a vehicle is given priority over another
vehicle to negotiate an intersection. As shown, the traffic
control server 101 has determined that the vehicle 402 was
unable to establish a priority higher than the vehicle 404.
Accordingly, the traffic control server 101 has directed the
states of the plurality of traffic control devices 410 to allow
the vehicle 404 to traverse the intersection while the vehicle
402 must remain stopped. As further illustrated, the travel of
vehicle 406 was unimpeded due to it having already exited
the intersection 400. It is noted that had a higher priority
been established for the vehicle 402, the alternative scenario
where the vehicle 402 traversed the intersection first would
be appropriate. Furthermore, this scenario can utilize any
type of priority data described herein to establish appropriate
control of the plurality of traffic control devices 410.
[0071] Thus, as described above, the traffic control server
101 may identify several vehicles, determine vehicle priori-
ties and whether vehicles are autonomously controlled, and
direct a plurality of traffic control devices to change states to
facilitate an appropriate flow of traffic through an intersec-
tion. Hereinafter, additional details regarding other scenarios
are provided to aid in understanding other aspects of this
disclosure.

[0072] FIG. 5A is an overhead view of an example sce-
nario in which one or more vehicles negotiate different
intersections. In this scenario, the intersection 510 includes
at least traffic control devices 521 and 525, and is the
intersection of roadways 501 and 503. Additionally, the
intersection 511 includes at least traffic control devices 522
and 526, and is the intersection of roadways 501 and 505.
Furthermore, vehicle 502 is approaching intersection 510
and has transmitted routing information to the traffic control
server 101 indicating a route of travel straight through both
intersections 510 and 511 directly. Vehicles 504 and 506 are
also approaching intersections 510 and 511, respectively. In
this example, the traffic control server 101 may identify each
vehicle and determine that the vehicle 502 has a higher
priority due to a scheduled meeting and an organizational
hierarchy indicating a high priority necessity for an occupant
of vehicle 502 to reach a destination beyond the intersection
511. Furthermore, the traffic control server 101 has deter-
mined that both vehicles 504 and 506 have positions on the
same organizational hierarchy lower than the occupants of
vehicle 502. It is noted that the traffic control devices 521
and 522 initially denote a maximum speed limit of 35 miles
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per hour. Accordingly, one appropriate response by the
traffic control server 101 may be to maintain the traffic
control signals 521 and 522 in a STOP state, while allowing
the vehicle 502 to travel at less than or equal to 35 miles per
hour until it successfully traverses each intersection. Alter-
natively, the traffic control server may determine that an
increase in the speed limit may be more efficient, as
explained below.

[0073] FIG. 5B is an overhead view of an example sce-
nario in which a vehicle is given a prioritized route over
other vehicles. In this scenario, the traffic control server 101
has identified each vehicle and determined that the vehicle
502 has a higher priority due to a scheduled meeting and an
organizational hierarchy indicating a high priority necessity
for an occupant of vehicle 502 to reach a destination beyond
the intersection 511 relatively quickly. Accordingly, the
traffic control server has determined that the route 528 of the
vehicle 502 requires an increase in the speed limit in order
to safely allow traffic to flow efficiently while allowing each
vehicle to reach its respective destination on time. Thus, the
traffic control server 101 has directed the traffic control
devices 521 and 522 to indicate in increase in the speed limit
from 35 miles per hour to 55 miles per hour, and has
maintained the STOP states of the traffic control devices 525
and 526. Thus, the vehicle 502 may quickly travel the
prioritized route 528.

[0074] FIG. 5C is an overhead view of an example sce-
nario in which vehicles are directed to cross a previously
prioritized route. As described above, the prioritized route
528 crossed over intersections 510 and 511. In this scenario,
the vehicle 502 (not shown in FIG. 5C) has successfully
traversed the prioritized route 528. Subsequently, the traffic
control server 101 has directed the traffic control devices 525
and 526 to STOP states ceasing the flow of traffic on the
roadway 501, while allowing vehicles 504 and 506 to travel
at approximately 35 miles per hour on roadways 503 and
505 through appropriate indications on traffic control
devices 521 and 522, respectively.

[0075] It is noted that as illustrated in FIG. 5A, FIG. 5B,
and FIG. 5C, traffic control devices 521, 522, 525, and 526
are implemented as electronic signs capable of displaying a
variety of traffic control data in different states. As such,
each traffic control device 521, 522, 525, and 526 is indi-
vidually capable of displaying a plurality of representations
of typical traffic control signs in a graphical manner, thereby
reproducing a STOP sign, YIELD sign, speed limit posting
sign, and any other traffic control sign. Other variations are
also applicable according to any desired implementation.
Furthermore, the illustrated scenarios can utilize any type of
priority data described herein in determining appropriate
states for the traffic control devices 521, 522, 525, and 526.

[0076] Thus, as described above, system 100 including the
traffic control server 101 may facilitate automated control of
vehicular traffic devices with vehicles. The traffic control
server 101 may identify vehicles, determine vehicle priori-
ties, and direct various traffic control devices to change
states to facilitate an appropriate flow of traffic on a plurality
of different roadways. Additionally, prioritized routes may
be established, speed limits may be increased or decreased,
and other traffic control services can be provided. It should
be understood that although illustrated as including visual
traffic control devices, other non-visual traffic control
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devices are also possible and are contemplated, as well as
combinations of visual and non-visual traffic control
devices.

[0077] Hereinafter, a more detailed discussion of the
operation of the systems and components described above is
provided with reference to several flow diagrams. As illus-
trated in FIG. 6, aspects of the method 600 for automated
control of traffic devices are shown and described. It should
be understood that the operations of the methods disclosed
herein are not necessarily presented in any particular order
and that performance of some or all of the operations in an
alternative order(s) is possible and is contemplated. The
operations have been presented in the demonstrated order
for ease of description and illustration. Operations may be
added, omitted, and/or performed simultaneously, without
departing from the scope of the appended claims.

[0078] It also should be understood that the illustrated
methods can end at any time and need not be performed in
their entireties. Some or all operations of the methods,
and/or substantially equivalent operations, can be performed
by execution of computer-readable instructions included on
a computer-storage media, as defined below. The term
“computer-readable instructions,” and variants thereof, as
used in the description and claims, is used expansively
herein to include routines, applications, application mod-
ules, program modules, programs, components, data struc-
tures, algorithms, and the like. Computer-readable instruc-
tions can be implemented in various system configurations,
including single-processor or multiprocessor systems, mini-
computers, mainframe computers, personal computers,
hand-held computing devices, microprocessor-based, pro-
grammable consumer electronics, combinations thereof, and
the like.

[0079] Thus, it should be appreciated that the logical
operations described herein are implemented (1) as a
sequence of computer implemented acts or program mod-
ules running on a computing system and/or (2) as intercon-
nected machine logic circuits or circuit modules within the
computing system. The implementation is a matter of choice
dependent on the performance and other requirements of the
computing system. Accordingly, the logical operations
described herein are referred to variously as states, opera-
tions, structural devices, acts, or modules. These operations,
structural devices, acts, and modules may be implemented in
software, in firmware, in special purpose digital logic, and
any combination thereof.

[0080] For example, the operations of the method 600 are
described herein as being implemented, at least in part, by
system components, which can comprise an application,
component and/or a circuit. In some configurations, the
system components include a dynamically linked library
(DLL), a statically linked library, functionality produced by
an application programming interface (API), a compiled
program, an interpreted program, a script or any other
executable set of instructions. Data, such as the priority data
122, vehicle ID 126, and other data, can be stored in a data
structure in one or more memory components. Data can be
retrieved from the data structure by addressing links or
references to the data structure.

[0081] Although the following illustration refers to the
components of FIG. 1, it can be appreciated that the opera-
tions of the method 600 may be also implemented in many
other ways. For example, the method 600 may be imple-
mented, at least in part, by a processor of another remote
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computer or a local circuit. In addition, one or more of the
operations of the method 600 may alternatively or addition-
ally be implemented, at least in part, by a chipset working
alone or in conjunction with other software modules. Any
service, circuit or application suitable for providing the
techniques disclosed herein can be used in operations
described herein.

[0082] FIG. 6 is a flow diagram of a method of automated
control of traffic devices with vehicles, according to the
techniques and technologies disclosed herein. For example,
the method 600 can be performed by the traffic control
server 101 and/or the priority processing module 112, in
some implementations. As shown, the traffic control server
101 identifies a vehicle by at least one vehicle identifier, at
block 602.

[0083] Generally, the identification can include visually
identifying the vehicle with a set of indicia visible upon the
vehicle. For example, the indicia may represent a vehicle
identification number (VIN), a license plate identification
number, a traffic service registration number, and/or a
vehicle profile identification number. Furthermore, the iden-
tification can include receiving, by the traffic control server
101, the vehicle identifier directly or indirectly from the
vehicle. For example, the vehicle may wirelessly transmit
the vehicle identifier to the traffic control server via a
wireless signal through the wireless communications com-
ponents 140. Other forms of identification may also be
applicable.

[0084] Upon identifying the vehicle, the traffic control
server 101 may receive organizational data indicating a
priority level associated with a user identity, at block 604.
Generally, the user identity is associated with an occupant of
the vehicle. Furthermore, the organizational data can include
an organizational chart or organizational mapping data indi-
cating the priority level. According to at least one imple-
mentation, the organizational data includes private enter-
prise organizational data or government organizational data.
[0085] Thereafter, the traffic control server 101 can control
a state of a visual traffic control signal based on the priority
level, at block 606. The state of the visual traffic control
signal can control vehicular traffic flow around or about the
vehicle. For example, the traffic control server 101 can cause
the visual traffic control signal to change from a first state to
a second state. The traffic control server 101 can also cause
the visual traffic control signal to change from the second
state to a third state.

[0086] Through directing the changing of the states of the
traffic control devices and signals, the traffic control server
101 can direct vehicular traffic and increase traffic efficiency
in real time. The traffic control server 101 can also take into
consideration vehicle locations, vehicle speeds and routing
information to further increase traffic efficiency.

[0087] For example, the traffic control server 101 can
detect a location of the vehicle responsive to controlling the
state of the visual traffic control signal, and, responsive to
detecting that the vehicle is beyond a threshold distance
from the visual traffic control signal, cause the visual traffic
control signal to change from the third state to the first state.
In this manner, the traffic control server can quickly change
the states of traffic control signals and devices as opposed to
timer-based logic in conventional traffic systems.

[0088] In some instances, the traffic control server 101
may also need to determine priorities of approaching
vehicles, for example as depicted in FIG. 2. In this instance,
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the traffic control server 101 may detect that an identified
vehicle is travelling towards the visual traffic control signal
within a threshold distance, and in response to the detection,
requests the organizational data from a data store, such as
data store 120 or from the vehicle itself.

[0089] Thus, as described above, the traffic control server
101 may operate to quickly and efficiently direct traffic of
vehicles utilizing a plurality of traffic control devices such as
traffic control signals. The traffic control server may process
organizational data and vehicle identifiers to determine
occupant priority, and may also establish prioritized routes
for some vehicles. It is understood that many of these
features and aspects may be used in different combinations
depending upon any real-world scenario. Accordingly, this
disclosure should not be limited to the scenarios illustrated,
but should extend to all forms of automated traffic control
device control using various vehicles.

[0090] In addition to the benefits of the examples dis-
closed above, the techniques disclosed herein can also
provide a number of other benefits. For example, a system
can make a determination on a traffic control signal based on
a physical characteristic of a vehicle or a group of vehicles.
For example, a system can consider the length of a vehicle
or a group of vehicles for allowing the traffic signals to stay
green, or in a particular state, sufficiently long enough for a
long vehicle or a set number of vehicles to pass through.
[0091] Information about the vehicle could be used to
determine the priority with which it receives a green light.
For example, vehicles with multiple passengers (“car pool”),
emergency vehicles, or public transit could receive priority.
[0092] Vehicle owners could also pay for prioritized
access to the green light, either through a set fee or auction
system, or by using a credit based system. This could be set
up ahead of schedule or once the vehicle reaches a particular
intersection. It is also feasible to implement a system where
fees get cheaper in accordance with the number of people in
a lane who participate.

[0093] Speed limits and other signage could be adapted
based on the characteristics of a vehicle. For example,
vehicles with a high safety rating, good quality brakes, or
full automation support could be allowed to travel faster.
Similarly, if only automated cars are approaching an inter-
section, traffic signals or stop signs could be switched to a
special mode allowing all cars to drive through at full speed,
provided the automation in all vehicles is capable of main-
taining distances in accordance with safety regulations.
[0094] Traffic light priority, speed limits, and other signals
could also be modified based on the behavior of the vehicle,
e.g., either the specific vehicle or that make and model. For
example, vehicles with a good history of decision making in
difficult circumstances or a good environmental record could
be rewarded. This could also be based off service history,
with vehicles registered as having been recently serviced by
an authorized agent given priority.

[0095] The metadata provided to traffic controls can also
be aggregated centrally or locally for various purposes such
as traffic flow analysis, road improvement considerations
and vehicle tracking, e.g., by police, etc.

[0096] When the destination of the authenticating vehicle
is known, or inferred from data indicating locations such as
meeting destinations in a calendar system, traffic signs can
be changed to direct other vehicles to other roads to clear up
following streets and allowing for shorter travel durations of
the authenticating vehicle. For example, calendar data can
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include a description of a meeting at a particular location.
Such a location can indicate a destination for a vehicle. As
a vehicle navigates to the destination, a navigation system in
a vehicle, such as a GPS system in vehicle or a phone within
the vehicle, can provide real-time location data for the
vehicle for coordination with one or more traffic devices. As
the vehicle moves through a route, the system 100 can
monitor the vehicle’s location in real-time and change the
state of one or more traffic devices according the techniques
disclosed herein. For example, traffic signs, signals, or any
other traffic device can be changed to direct other vehicles
to other roads to clear up following streets and allowing for
shorter travel durations of the authenticating vehicle.
[0097] FIG. 7 shows additional details of an example
computer architecture for the components shown in FIG. 1
capable of executing the program components described
above. The computer architecture shown in FIG. 7 illustrates
aspects of a system, such as an autonomous vehicle control
system or computer system, and may be utilized to execute
any of the software components presented herein. For
example, the computer architecture shown in FIG. 7 may be
utilized to execute any of the software components
described above. Although some of the components
described herein are specific to the vehicle 130 and/or traffic
control server 101, it can be appreciated that such compo-
nents, as well as other components, may be part of any
suitable remote computer. In another example, the organi-
zational data store 120 and vehicle identification data store
124 can include the depicted computer architecture or such
stores can be, at least in part, part of a remote service.
[0098] It should be understood that although described as
an autonomous vehicle, traffic control server, and/or com-
puter, the device 731 (also referred to herein as a “computing
system”) can take many forms. The device 731 includes a
baseboard 702, or “motherboard,” which is a printed circuit
board to which a multitude of components or devices may be
connected by way of a system bus or other electrical
communication paths. In one illustrative embodiment, one
or more central processing units (“CPUs”) 704 operate in
conjunction with a bus 706. According to at least one
implementation, the bus 706 may be implemented as a chip
set. The CPUs 704 may be standard programmable proces-
sors that perform arithmetic and logical operations necessary
for the operation of the device 731.

[0099] The CPUs 704 perform operations by transitioning
from one discrete, physical state to the next through the
manipulation of switching elements that differentiate
between and change these states. Switching elements may
generally include electronic circuits that maintain one of two
binary states, such as flip-flops, and electronic circuits that
provide an output state based on the logical combination of
the states of one or more other switching elements, such as
logic gates. These basic switching elements may be com-
bined to create more complex logic circuits, including
registers, adders-subtractors, arithmetic logic units, floating-
point units, and the like.

[0100] The bus 706 provides an interface between the
CPUs 704 and the remainder of the components and devices
on the baseboard 702. The bus 706 may provide an interface
to a RAM 708, used as the main memory in the device 731.
The bus 706 may further provide an interface to a computer-
readable storage medium such as a read-only memory
(“ROM”) 710 or non-volatile RAM (“NVRAM?”) for storing
basic routines that help to start up the device 731 and to
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transfer information between the various components and
devices. The ROM 710 or NVRAM may also store other
software components necessary for the operation of the
device 731 in accordance with the embodiments described
herein.

[0101] The device 731 may operate in a networked envi-
ronment using logical connections to remote computing
devices and computer systems through a network 714, such
as the local area network. The bus 706 may include func-
tionality for providing network connectivity through a net-
work interface controller (NIC) 712, such as a gigabit
Ethernet adapter. The NIC 712 is capable of connecting the
device 731 to other computing devices over the network. It
should be appreciated that multiple NICs 712 may be
present in the device 731, connecting the computer to other
types of networks and remote computer systems. The net-
work allows the device 731 to communicate with remote
services and servers, such as the remote computer 701. As
can be appreciated, the remote computer 701 may host a
number of services such as traffic control services, weather
information services, emergency vehicle location services,
and other services. In addition, as described above, the
remote computer 701 may mirror and reflect data stored on
the device 731 and host services that may provide data or
processing for the techniques described herein.

[0102] The device 731 may be connected to a mass storage
device 726 that provides non-volatile storage for the com-
puting device. The mass storage device 726 may store
system programs, application programs, other program
modules, and data, which have been described in greater
detail herein. The mass storage device 726 may be con-
nected to the device 731 through a storage controller 715
connected to the bus 706. The mass storage device 726 may
consist of one or more physical storage units. The storage
controller 715 may interface with the physical storage units
through a serial attached SCSI (“SAS”) interface, a serial
advanced technology attachment (“SATA”) interface, a fiber
channel (“FC”) interface, or other type of interface for
physically connecting and transferring data between com-
puters and physical storage units. It should also be appre-
ciated that the mass storage device 726, other storage media
and the storage controller 715 may include MultiMediaCard
(MMC) components, eMMC components, Secure Digital
(SD) components, PCI Express components, or the like.
[0103] The device 731 may store data on the mass storage
device 726 by transforming the physical state of the physical
storage units to reflect the information being stored. The
specific transformation of physical state may depend on
various factors, in different implementations of this descrip-
tion. Examples of such factors may include, but are not
limited to, the technology used to implement the physical
storage units, whether the mass storage device 726 is char-
acterized as primary or secondary storage, and the like.
[0104] For example, the device 731 may store information
to the mass storage device 726 by issuing instructions
through the storage controller 715 to alter the magnetic
characteristics of a particular location within a magnetic disk
drive unit, the reflective or refractive characteristics of a
particular location in an optical storage unit, or the electrical
characteristics of a particular capacitor, transistor, or other
discrete component in a solid-state storage unit. Other
transformations of physical media are possible without
departing from the scope and spirit of the present descrip-
tion, with the foregoing examples provided only to facilitate
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this description. The device 731 may further read informa-
tion from the mass storage device 726 by detecting the
physical states or characteristics of one or more particular
locations within the physical storage units.

[0105] In addition to the mass storage device 726
described above, the device 731 may have access to other
computer-readable media to store and retrieve information,
such as program modules, data structures, or other data.
Thus, while the autonomous driving application 729, other
data and other modules are depicted as data and software
stored in the mass storage device 726, it should be appre-
ciated that these components and/or other modules may be
stored, at least in part, in other computer-readable storage
media of the device 731. Although the description of com-
puter-readable media contained herein refers to a mass
storage device, such as a solid-state drive, a hard disk or
CD-ROM drive, it should be appreciated by those skilled in
the art that computer-readable media can be any available
computer storage media or communication media that can
be accessed by the device 731.

[0106] Communication media includes computer readable
instructions, data structures, program modules, or other data
in a modulated data signal such as a carrier wave or other
transport mechanism and includes any delivery media. The
term “modulated data signal” means a signal that has one or
more of its characteristics changed or set in a manner so as
to encode information in the signal. By way of example, and
not limitation, communication media includes wired media
such as a wired network or direct-wired connection, and
wireless media such as acoustic, RF, infrared and other
wireless media. Combinations of the any of the above should
also be included within the scope of computer-readable
media.

[0107] By way of example, and not limitation, computer
storage media may include volatile and non-volatile, remov-
able and non-removable media implemented in any method
or technology for storage of information such as computer-
readable instructions, data structures, program modules or
other data. For example, computer media includes, but is not
limited to, RAM, ROM, EPROM, EEPROM, flash memory
or other solid-state memory technology, CD-ROM, digital
versatile disks (“DVD”), HD-DVD, BLU-RAY, or other
optical storage, magnetic cassettes, magnetic tape, magnetic
disk storage or other magnetic storage devices, or any other
medium that can be used to store the desired information and
which can be accessed by the device 731. For purposes of
the claims, the phrase “computer storage medium,” “com-
puter-readable storage medium,” and variations thereof,
does not include waves or signals per se and/or communi-
cation media.

[0108] The mass storage device 726 may store an operat-
ing system 727 utilized to control the operation of the device
731. According to one embodiment, the operating system
comprises an autonomous vehicle operating system. Accord-
ing to another embodiment, the operating system comprises
the WINDOWS® operating system from MICROSOFT
Corporation. According to further embodiments, the oper-
ating system may comprise the UNIX, ANDROID, WIN-
DOWS PHONE, MacOS, or iOS operating systems, avail-
able from their respective manufacturers. It should be
appreciated that other operating systems may also be uti-
lized. The mass storage device 726 may store other system
or application programs and data utilized by the device 731,
such as any of the other software components and data
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described above. The mass storage device 726 might also
store other programs and data not specifically identified
herein.

[0109] Inone embodiment, the mass storage device 726 or
other computer-readable storage media is encoded with
computer-executable instructions which, when loaded into
the device 731, transform the computer from a general-
purpose computing system into a special-purpose computer
capable of implementing the embodiments described herein.
These computer-executable instructions transform the
device 731 by specifying how the CPUs 704 transition
between states, as described above. According to one
embodiment, the device 731 has access to computer-read-
able storage media storing computer-executable instructions
which, when executed by the device 731, perform the
various routines described above with regard to FIG. 4 and
the other FIGURES. The device 731 might also include
computer-readable storage media for performing any of the
other computer-implemented operations described herein.
[0110] The device 731 may also include one or more
input/output controllers 716 for receiving and processing
input from a number of input devices, such as a keyboard,
a mouse, a microphone, a headset, a touchpad, a touch
screen, an electronic stylus, a speed monitoring system, an
engine/motor monitoring system, a vehicle monitoring sys-
tem, or any other type of input device. Also shown, the
input/output controller 716 is in communication with an
input/output device 725. The input/output controller 716
may provide output to a display, such as a computer monitor,
a flat-panel display, a digital projector, a printer, a plotter, or
other type of output device. The input/output controller 716
may also provide output to an engine/motor control unit,
variable frequency drive, drivetrain control system, vehicle
control system, and any other output device for operating an
autonomous vehicle. The input/output controller 716 may
provide input communication with other devices such as a
microphone, a speaker, steering controllers and/or audio
devices. Furthermore, with respect to autonomous vehicular
control, the device 731 may also include a positioning
device, such as GPS 770, to receive positioning data or other
data indicating location.

[0111] In addition, or alternatively, a video output 722 may
be in communication with the bus 706 and operate indepen-
dently from the input/output controllers 716. It will be
appreciated that the device 731 may not include all of the
components shown in FIG. 7, may include other components
that are not explicitly shown in FIG. 7, or may utilize an
architecture completely different than that shown in FIG. 7.
[0112] In closing, although the various configurations
have been described in language specific to structural fea-
tures and/or methodological acts, it is to be understood that
the subject matter defined in the appended representations is
not necessarily limited to the specific features or acts
described. Rather, the specific features and acts are disclosed
as example forms of implementing the claimed subject
matter.

[0113] The present disclosure is made in light of the
following examples:

Example 1

[0114] A computer-implemented method, comprising:
identifying (602) a vehicle (130) by at least one vehicle
identifier (126), receiving (604) organizational data (122)
indicating a priority level associated with a user identity, the
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user identity being associated with an occupant of the
vehicle (130), wherein the organizational data defines a
calendar event associated with the user identity, wherein the
priority level is based on at least one of a category of the
calendar event, a number of attendees of the calendar event,
a role associated with the occupant, a length of time of the
calendar event, or a rank of an attendee of the calendar
event, and controlling (606) a state of a visual traffic control
signal (142) based on the priority level, the state of the visual
traffic control signal (142) controlling a flow of traffic
around the vehicle (130).

Example 2

[0115] The computer-implemented method as in example
1, wherein identifying the vehicle comprises: visually iden-
tifying the vehicle with a set of indicia visible upon the
vehicle, and determining the priority level of the occupant of
the vehicle based on the visual identification.

Example 3

[0116] The computer-implemented method as in example
1, wherein the at least one vehicle identifier comprises at
least one of: a vehicle identification number (VIN), a license
plate identification number, a traffic service registration
number, a vehicle digital identifier, and a vehicle profile
identification number.

Example 4

[0117] The computer-implemented method as in example
1, wherein the organizational data comprises: an organiza-
tional chart or organizational mapping data indicating the
priority level.

Example 5

[0118] The computer-implemented method as in example
1, wherein controlling the state of a visual traffic control
signal comprises: causing the visual traffic control signal to
change from a first state to a second state.

Example 6

[0119] The computer-implemented method as in example
5, wherein controlling the state of a visual traffic control
signal comprises: causing the visual traffic control signal to
change from the second state to a third state.

Example 7

[0120] The computer-implemented method as in example
6, further comprising: detecting a location of the vehicle
responsive to controlling the state of the visual traffic control
signal, and responsive to detecting that the vehicle is beyond
a threshold distance from the visual traffic control signal,
causing the visual traffic control signal to change from the
third state to the first state.

Example 8

[0121] The computer-implemented method as in example
1, further comprising: detecting that the identified vehicle is
within a threshold distance from the visual traffic control
signal and travelling towards the visual traffic control signal,
and in response to the detection, requesting the organiza-
tional data from a data store.
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Example 9

[0122] The computer-implemented method as in example
1, further comprising: detecting that the identified vehicle is
travelling towards and is within a threshold distance from
the visual traffic control signal, and in response to the
detection, requesting the organizational data from the
vehicle.

Example 10

[0123] The computer-implemented method as in example
1, wherein the visual traffic control signal is at least one of
a vehicular traffic light, a right-of-way sign, a speed-limit
posting sign, a yield sign, a stop sign, a traffic turn light, a
flashing traffic control light, a railroad crossing signal,
warning sign, and a toll device.

Example 11

[0124] The computer-implemented method as in example
1, wherein controlling the state of the visual traffic control
signal comprises: increasing or reducing a speed limit
depicted on the visual traffic control signal based on the
priority level.

Example 12

[0125] The computer-implemented method as in example
1, wherein controlling the state of a visual traffic control
signal comprises: increasing or reducing a speed limit
depicted on the visual traffic control signal based on the at
least one vehicle identifier.

Example 13

[0126] The computer-implemented method as in example
1, wherein the organizational data comprises private enter-
prise organizational data, educational organizational data, or
government organizational data.

Example 14

[0127] The computer-implemented method as in example
1, wherein the organizational data comprises scheduling
information indicative of at least one priority event.

Example 15

[0128] A system of vehicular traffic control and routing,
comprising: a first visual traffic control signal (142), a
second visual traffic control signal (142), and, a traffic
control server (101) in operative communication with the
first visual traffic control signal (142) and the second visual
traffic control signal (142), wherein the traffic control server
is configured to perform a method, comprising: identifying
(602) a vehicle (130) by at least one vehicle identifier (126),
receiving (604) organizational data indicating a priority
level associated with a user identity, the user identity being
associated with an occupant of the vehicle, wherein the
organizational data defines a calendar event having one or
more attributes, wherein the calendar event is associated
with the user identity, and wherein the priority level is based
on the one or more attributes, controlling (606) a state of the
first visual traffic control signal (142) based on the priority
level, the state of the first visual traffic control signal
controlling a flow of traffic with the vehicle (130), and
controlling (606) a state of the second visual traffic control
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signal (142) based on the priority level, the state of the
second visual traffic control signal stopping an opposing
flow of traffic about the vehicle (130).

Example 16

[0129] The system as in example 15, wherein identifying
the vehicle comprises: visually identifying the vehicle with
a set of indicia visible upon the vehicle, and determining the
priority level of the occupant of the vehicle based on the
visual identification.

Example 17

[0130] The system as in example 15, wherein the at least
one vehicle identifier comprises at least one of: a vehicle
identification number (VIN), a license plate identification
number, a traffic service registration number, and a vehicle
profile identification number.

Example 18

[0131] The system as in example 15, wherein the one or
more attributes comprise at least one of: a category of the
calendar event, a number of attendees of the calendar event,
a role associated with the occupant, a length of the calendar
event, or a rank of an attendee of the calendar event.

Example 19

[0132] A computer-implemented method, comprising:
electronically identifying (602) a vehicle (130) by at least
one vehicle identifier (126), receiving (604) organizational
data (122) indicating a priority level associated with a user
identity and an anticipated route for the vehicle (130), the
user identity being associated with an occupant of the
vehicle, wherein the organizational data defines a calendar
event having one or more attributes, and wherein the priority
level is based on the one or more attributes, and controlling
(606) a state of at least one traffic control device (142) based
on the priority level, the state of the at least one traffic
control device (140) at least partially controlling a flow of
traffic on the anticipated route.

Example 20

[0133] The computer-implemented method as in example
19, further comprising: establishing a prioritized route for
the vehicle based on the anticipated route, and controlling
states of traffic control devices on the prioritized route to
allow unimpeded travel of the prioritized vehicle.
1. A computer-implemented method, comprising:
identifying a vehicle by at least one vehicle identifier;
receiving organizational data indicating a priority level
associated with a user identity, the user identity being
associated with an occupant of the vehicle, wherein the
organizational data defines a calendar event associated
with the user identity, wherein the priority level is
based on at least one of a category of the calendar
event, a number of attendees of the calendar event, a
role associated with the occupant, a length of time of
the calendar event, or a rank of an attendee of the
calendar event; and
controlling a state of a visual traffic control signal based
on the priority level, the state of the visual traffic
control signal controlling a flow of traffic around the
vehicle.
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2. The computer-implemented method of claim 1,
wherein identifying the vehicle comprises:

visually identifying the vehicle with a set of indicia
visible upon the vehicle; and

determining the priority level of the occupant of the
vehicle based on the visual identification.

3. The computer-implemented method of claim 1,
wherein the at least one vehicle identifier comprises at least
one of:

a vehicle identification number (VIN), a license plate
identification number, a traffic service registration num-
ber, a vehicle digital identifier, and a vehicle profile
identification number.

4. The computer-implemented method of claim 1,

wherein the organizational data comprises:

an organizational chart or organizational mapping data
indicating the priority level.

5. The computer-implemented method of claim 1,
wherein controlling the state of a visual traffic control signal
comprises:

causing the visual traffic control signal to change from a
first state to a second state.

6. The computer-implemented method of claim 5,
wherein controlling the state of a visual traffic control signal
comprises:

causing the visual traffic control signal to change from the
second state to a third state.

7. The computer-implemented method of claim 6, further

comprising:

detecting a location of the vehicle responsive to control-
ling the state of the visual traffic control signal; and

responsive to detecting that the vehicle is beyond a
threshold distance from the visual traffic control signal,
causing the visual traffic control signal to change from
the third state to the first state.

8. The computer-implemented method of claim 1, further

comprising:

detecting that the identified vehicle is within a threshold
distance from the visual traffic control signal and
travelling towards the visual traffic control signal; and

in response to the detection, requesting the organizational
data from a data store.

9. The computer-implemented method of claim 1, further

comprising:

detecting that the identified vehicle is travelling towards
and is within a threshold distance from the visual traffic
control signal; and

in response to the detection, requesting the organizational
data from the vehicle.

10. The computer-implemented method of claim 1,
wherein the visual traffic control signal is at least one of a
vehicular traffic light, a right-of-way sign, a speed-limit
posting sign, a yield sign, a stop sign, a traffic turn light, a
flashing traffic control light, a railroad crossing signal,
warning sign, and a toll device.

11. The computer-implemented method of claim 1,
wherein controlling the state of the visual traffic control
signal comprises:

increasing or reducing a speed limit depicted on the visual
traffic control signal based on the priority level.

12. The computer-implemented method of claim 1,

wherein controlling the state of a visual traffic control signal
comprises:
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increasing or reducing a speed limit depicted on the visual
traffic control signal based on the at least one vehicle
identifier.

13. The computer-implemented method of claim 1,
wherein the organizational data comprises private enterprise
organizational data, educational organizational data, or gov-
ernment organizational data.

14. The computer-implemented method of claim 1,
wherein the organizational data comprises scheduling infor-
mation indicative of at least one priority event.

15. A system of vehicular traffic control and routing,
comprising:

a first visual traffic control signal;

a second visual traffic control signal; and,

a traffic control server in operative communication with
the first visual traffic control signal and the second
visual traffic control signal, wherein the traffic control
server is configured to perform a method, comprising:

identifying a vehicle by at least one vehicle identifier,

receiving organizational data indicating a priority level
associated with a user identity, the user identity being
associated with an occupant of the vehicle, wherein the
organizational data defines a calendar event having one
or more attributes, wherein the calendar event is asso-
ciated with the user identity, and wherein the priority
level is based on the one or more attributes;

controlling a state of the first visual traffic control signal
based on the priority level, the state of the first visual
traffic control signal controlling a flow of traffic with
the vehicle; and

controlling a state of the second visual traffic control
signal based on the priority level, the state of the second
visual traffic control signal stopping an opposing flow
of traffic about the vehicle.

16. The system of claim 15, wherein identifying the

vehicle comprises:
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visually identifying the vehicle with a set of indicia
visible upon the vehicle; and

determining the priority level of the occupant of the
vehicle based on the visual identification.

17. The system of claim 15, wherein the at least one

vehicle identifier comprises at least one of:

a vehicle identification number (VIN), a license plate
identification number, a traffic service registration num-
ber, and a vehicle profile identification number.

18. The system of claim 15, wherein the one or more

attributes comprise at least one of:

a category of the calendar event, a number of attendees of
the calendar event, a role associated with the occupant,
a length of the calendar event, or a rank of an attendee
of the calendar event.

19. A computer-implemented method, comprising:

electronically identifying a vehicle by at least one vehicle
identifier;

receiving organizational data indicating a priority level
associated with a user identity and an anticipated route
for the vehicle, the user identity being associated with
an occupant of the vehicle, wherein the organizational
data defines a calendar event having one or more
attributes, and wherein the priority level is based on the
one or more attributes; and

controlling a state of at least one traffic control device
based on the priority level, the state of the at least one
traffic control device at least partially controlling a flow
of traffic on the anticipated route.

20. The computer-implemented method of claim 19, fur-

ther comprising:

establishing a prioritized route for the vehicle based on
the anticipated route; and

controlling states of traffic control devices on the priori-
tized route to allow unimpeded travel of the prioritized
vehicle.



